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mmmcrMM] 
[ 11*111] 

£ m v ^ * * 9 1= i r> xwm s a^im * jk ■? . -e <mm*t> a ? * 

MW7»FPN$'FPNf-/;l'i: LX^tbWfcfh F P N-f — TVWtStft^Ki: - 

mrie f p n ttjfj^ a-ctt m § *ut f p n t tots f p n t— ^ustt^atcatt §^fp 

N-r-^/KiO^^ 5«<?)FP N b i\m.m^-th F P NJH^#S4: . hc\b &W$L 

tfriaFPN^tti^Sii, 

mMA a ? nm *) UtAstsmmcomfemmizts i msm ? u - ^<a f p n * t*a l - t jn» 
u %<m-smk m&Mtem f p n fc-rsissHa? -r iv*> y y^wmzfio ; t Sr^st -r 

[ 11*113] 

tJEFPN«ffi*g«4, 

fatE# * 0 j^j^fc^i^l^WztfaS^ ftSri m^^V<r> fpn ^Utta-*-* 

sc. 

BOlBFPN^aj^Sti. 

mcoT—y&y < iv? y yr-r&tsasy a jv? y yy^m^o z. t immb-thtmrn. 

[|«*IR5] 

MIEFPNt&ffi^Kti. 

fatE# ^ 9 jWK 0 SA/iMIUcfc »tS R G B # 9— f-v */HBfcfflBB3&*5rV ^9f»* FPN 
[ft*Il6] 

WrSJnffttF P N^^tUTSSDffttF P NflSStftffigPi: , 

FPN^^ttit-^^*ttFPN m.mm&m b . 

[11*117] 

#srr him** ym&jmxh ~> x . 

mriB* a^izwki &±titmm*t>ffi& ztiti msxB&mzm&t: f p n t , s> ^ t 
»a» § trc ^ -s # * f p n t v >y y ^ i 0 . § *ifcn« s jr 0 ^ « 

[^SJ^pjffl^BJ] 
[000 1 ] 

[%sjiOM-r4Sftj^»] 

*IHH(i, IWR (Bit) *«»Lfc^^5*W^4fcrt<^)^^5«^aBlV«» 
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[0002] 

If, CCD (Charge Coupled Device) fWiftlfif ^ffl^ 

*i:^x*jg«i^^ ( je i da) ££r>x%?x+Ar#x5m?0m%mta.xfMmm 

feb LTfflfa£tL?cM&y*—~?-y h (Exif :EXchangeable Imag 
e file Format) iOExi f SrfMU HHBSJlfcMMcBW-* 

[0003] 
[0004] 

SUfW 1 1-3 5 1 82 (SlSfO 0 1 3 -gM#^"0 020. Ill 0~f&6 

m) 

[0005] 
[0006] 

t£ ~> X L £ o b ft iz % flUB* * 5 £:f#5£^- £ A^M* 1 ** v t> « i: 3r T L 4 
[0007] 

&wm*r* jimmits i.vmm*}* jw&smtw&th 

[0008] 

[ ISHSrflf^^S tzVXQ^fSt ] 
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[0009] 

frfr&ffimzxtiii. mm^^yn^mn. FPN«KU¥scir>T. ^.x^jif^L 

feBft^tftajSfLfcaHRSirFtzH^parHS^^- ^JS^ (FPN:Fixed Pat 
tern Noiselfc, F P Nx— ^/M8W¥©£&&a»t#>F P Nr—7>Vt LT 

Srft-^^^f^-tS i 0. *->< ^-r-^fctrtftthrt-* zb%<—m 
[00 10] 

^x, tfri&FPN^m^gii;. tuie^^^^ixoa^iHft^w^iw^v^TSiSccD^ 

l^-A^FPN^ffiLTJnitU * CD 3 KURD FPNtf|>^l7^^iJ 
[0011] 

*»3&»4aWEfc:i*Ltr. JWU^^^^t^lWi. FPNiffifSt, lWRtfwaOR^t' 
-A^fftffi^riBjtfOFPN^^aitTJPEL. W%fi^I«OFPNt fC*»TV^ 

. ^cO{f}^3&^FPN<7)T-%il^^4£i:tcj;-3T. — 3C07l^— Atcffi 

Lfc 9 y % mi; l x . wmco f p n £ ^atr 4 £ t S S . 

[00 12] 

fctfeff S^^-gi/^ FPN^ftm l^W«GMHl£fT'5 zt^nWik^^. 

[0013] 

=fc 3 St^PI^t 5 £ t fc i -5 *CjEfltao«f#fc: fpn ^ftt^ £ b tfX'% h . 
[0014] 

lf*JI4IB«gOff^^5^5gSB{±, ff^JSl*^f»^<J13^\,^fL^-]ltlB 
[0015] 

[00 16] 

\,ZHtf& RGB* 7-f ^^;^Cf lA^V FPNJ; LtmStt * * 

[0017] 

IHOffiWsWflft *MHiW¥fle*»» LfcJS»H«0««T*) & b flW L . RGB* 
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Z tilZ X -> X , @ MMl^ 1 liZ F P N £#B'J t £ i b S & . 
[0018] 

a«w»*^5Wj^i«fctiv^T. tsnEFPN«taj#gni. 

(,z&if& ufmm<vwmi/^Mzm*2ti^i l z-fe]/^]/z^&im.ftF PNzmm-t 

[0019] 

frfr&miL£.*tLt£* FPN^m^S^JD»ttFPNffltt^ai^ 

r---?CD^m&k %ffiiii-t& ZblZi. K) . MttF P NtSSttFP N fcSSKJtai-*-* 
ifctfTS*. .I^)j;-5t;LT3D»ttFPNi;SS:ttFPNfc2:5l<^^ t Ii:t;J;-3T. F 
P NHg^gf, F P NT^^*Stt^atCt6ttS<tTV^4 F P N t fflS'JCJaBBH^&fi 1 
o i b . «fc OjEBfcai»*^ 7«=l#S£fT3 d 4 . 

[0020] 

*ufcB«£8t l 3&», Z&mi&frbWitr* 7%<&fet&mM£%* 7%fWj&X'fo-?X „ 
milE^ >* 5 teffi 0 a 4 *ufcH*j&»fe*ifI £^mjtBSftS^ t=HHTflr F P N b , & t 

[002 1 ] 

£ COXW; «t *UT , Httitt*» fro 5 4 - 4: fc i o T -^Wfc * 

tafias*. LfcsPoT. ^^-^SfttlLfcOWlKfBflWSaSIf 

r>fci9rftit ! Sr<, ?m<mmfib^*i * yxm^titzt^mmizm^-t^ z b &x- 

[0022] 

*%Bjc7)jgf^^^#^sti. m%Mmzm>ti&m5&*?->3m <fpn> s^e 

3&»tASt»S*LTVi4«H»*j{9ri:«FPNf:«(l9^*ffVV HB£*S3i«-Si: (oiO 
% v-y^-y^) fc«fc->TJ§»#.X?0>«JE£fr'3. i^t^ iSi^t^ Miffed ft«JK 

(cf p N^aaj^ifcftt, v-^kwasjsi, ^hbj7 f iv? v >?\ m^y < >v? y y^ 

[0023] 

jjit, mwzm^x, imtyco-mmmmx°fo&m&j)*^fei'^i±*mn\ l zmm 
•th. mi^mm^hmBA^^n^^^m^mtcmmmx'hh, muzts 

^72t, =S-fflC0fS^X5«FPNS-K^tL7 , iFPN^-7";P*tSttL. I«FP 
Nf-^tlM^ 7 2«L^S¥* 1 <3iMMc***i.4B#<AFN P b SJtRHB 
&t h *T—> * 3 b ifi , L A N *M y 9 - **y h * b'CO * -y h V- ? 4 (Cffift § ti,3^«fiSt i: 

Wil^-^4^l>ll*iif*«^tcll*^F P NtfM&M 5 21; «fc -jTMSft. £03F p 
N#*-y hV-^4^^LT-f-^'3^jMfg^il^„ t , -»?-— y\*3ii, |^^5 2 

^tL^FPN^-y/l-h^BS-^^^vv |BS#^-/^-y^'L^t#. SiUfcFPNfc 
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SJtffi FPN 5 2 £ . 

[0024] 

;;r, tttM-* 9 2 iHfjrts t § £fM3*L4aHBH«<oF p Ntz^xmrn-rt . 
ffe«^rttlll*w^-ySr*LTv^TEI^^-vy-f x (fpn) fcnyjfiiTv^ 

WK, BMSBiAftfc&fclSeffcU 1 0"C^±#T-Bfm^(i;2fg{ciMint-^^T-\ 

m?^f pn taawtti: £#i*-cfw**ur, Hafc»v4tirca*»fiaFF ( o 

SSi^OFPN^I^i-f-SSteJSrifKMLTJi, trif 1 0-313428 

*&&wim2 001-8641 5&m%tizm^ixx^h a 

[00 2 5] 

H2(i, HI t,Z7f;-tm&*?* y<&%.i>-A7-J>.At,z33t,fhmB$* y 2 hf-A'3«pa^ 
«|R**^H!I«EIT»*. I2{:fc^t, !MZ*Xy2l$. z.<r>WS&i)*y 2*q*^*l 

M«t^FPNft^|i6 (^ill«»«H«FPN«KfJ^St=ffl3> tliiJtl 
[0026] 

<?5FPN£SiiU i^^cOFPN^— IKtUFPNf- 771/2: LTtS^LTV^ F 

PNx-r;HStt«7 (Wfrit^fEH^FPN-f-r^g^s^ffiS) 

520FP Nlfctfjgff 6 frt&felfc. FPNiFPN f— ^tBttW 7 fclSttSfVCV F 
PNf-^t *ifc«BH^-4 F P NHS^gps ( WfFlf*CO*EBI^F P NiH-g#at=fflS 

[00 27] 

^, FP N-f-y/Wcte, &M&$*7t>m&LtMMmz-$r£tih F P N t *fjfrr& 

fz. ^IISfeCD^Iffi-Cti, FPN^mSI56^'jSf^^92^|*I^Stl.TfcD. F P NSIb 
gP8h, FPN-r-7VWBtt*7 fc^-^tCpWSirO*** 1 , ijfx^FPN^Ui^ 
6fc, FPN{S-^gP8t. FPN|gttM7tSri|i.-tOKat LTllWlfct)®^ 

[0 0 28] 

&FPN£tfcifJU *v VV-^4iiYLX'-<^)FPN^-V--^3^mm-t^, -tit. 
Hf-A3«3V>T{i. FPNEE^-g|I8^\ FPNt— 7";Hg|ftg|5 7^tt§nrv^FP 

N^~y , ^tmm^^y2^^mLtzm^coFPNt^j:\jmi^t^, zlx, fpn 

Efg-^-gE 8 it . ERrco FNPt —ifc Lfz FPN f — 7"^±CD F N P izttl&t h Wt&A *7CO 
I D-fyrt— M9Mi&5*M t )&AsfzffiM0*> *y '2^m^th . 

[0029] 

^cott. FPN^msP6^\ wa!fcaH>s#tfc^ffiM, ^ffla. 
aft* 1 a, -ctt* < s as^ 5^ - y zwm Lfz &mmupt> *<o* t f p n § t&m-r & <r t 
liSfc-crarca*. FPN^mai6{±. egswt jr»h«5> t 

-t t tt & 11*^ mwr- 9 if f p n x-h & cofrw&fo* <?>h<nx'fo&<7)frzmm-t&z\b 

ti-C&SrV*. ^rCOtzHb, FPN^^gP6«#Bf«5^^FPN5r#SiJLT^ffi'f-.g.^rt 
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[0030] 

f-£K;^tt4FPN (ot. »ttFPNa^) .inti-ox. 
5&att#>& f p n £®^t#sijLT8iaj-t'S. £ t h . 

[003 1 ] 

F PNtft{t}SP6*»erlSl7 4 tV9 U y^^ff 3 VA±V&> 1 o ttmMzi. hh<7)X'foh 

t\ i ^ is— ? zmni ttzcox'ityy^m^t f p n 1 ; t (4 

^^'Jvm) £fcfcJr>T» ^y^atW^ffPftlJLTSOFPN^^aitTV^, 

fLS9^AJt#3&*FPNt L-C^ffi^iX-CL^d. L^oT, f«7P-AC«t 

1 Mffetf^SOT' ]^-A^^'(«^|b]OF P N Sr^£ii LTaDff L , -tco^tt. ZW&CD 
FPNt LT#aMtff , — OSO 7 A izm^cOy y^J^W^^Wk^— CDTTjffitffi 
£?)<}: ofcLT. 1MR^7U-A^aj*36>^FPNiOTiM[S*«>4ii:{c 
— o<z>7 1^- y^A&rg^F P Nolens t LTiSA^S itSrRfe 

•Cif:^**. Ltzft-ox. FPN«iaj9i6**. mta-t^mmmmsiz-ouxmrny 
ov? vyfitftozbizx-ox. m&wzyyy&wmizmfZtL^wtm&m^z 

gl^fcO FPN^[iitl,;h s . 
[0032] 

sm? DVfvyyx-kt. mmztmm-mx^&mmnmi^mv-^xy 

^rt^TttftU mzm&LtzmmffiMcr>'r-?Zs\-1 ;*xy < )V9 (HPF : H i gh 
Pass F i Iter) Xy -f )V9 U Vi^S £ i: t=«t 0 „ fiM^litWF P N 
tf>»£tWW-*. iflfci^T, i^HfiW»i?>Jt«0FPNO^S:#3iJL-C*ttJ-rSii:** 

[0033] 

— jSti^B«{iRGB^^-f-v^;moffiMA i i«<^-3Ti^ t> —73. F P N(±RG 

soLTttai^iitJi^cs*. FPN^aigi56(±, is^vnmm. mmym-fv 
y?\ mmy 4 )V9 0 y?\ ft ^ii-m^mm^m^m^h^x^-oxi, «t ^ 

[0034] 

act, M»^^7 2^FPN«mgE6*qfo«j^^$^cp*e^BH-rs <> B3fa, 02 
co«^^^< 7 tzts n 6 f p n &ftmnmm%m&*tfi-mfmT$>& . 0 3 tc^-r ± 5 1 

, FPN^mgB6<4, KSfcO^-X-^SSHKl It. JDftttFPN^^tilt-SJnattF 
P N^isSjf^fiJgfl 1 2S.t^'3nffttFPNK^P B lLPF {u—r$X7 4 fV? : Low Pass 
Fi Iter) 1 3t, SJtttF PN*«taj-T4SJtttF PNfRWttmaH 4»l^J|[ 
ttFPNJfflLPFl 5fc, JlflWtFPNfcaUHtFPNfcS^-y hV— ^fcffi^ftF 
PNta^aJl etSrffi^^WJitfc^roTV^S. ^*^*>. FPN«Kfi»63&»a»H«5« 

f p n & afts^aj-rs Jt46t{i. an^ttF p n ^«taj^*«iaj»tti: * 

[00 3 5] 
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rttcryr (filing) *«J54»#fcit.«FPN*#i4fc, 7yrmi/7ya/k 

[0036] 

H3^i>ft^FPN^aigi56*»'fi : ai6f^o^TiKHj-r^« FPNtta»6*<i» 

H« 5 <JDg88H«J&»& F P N Srflmj-f * t # . SDffttF P N#W<^m§P 1 2 JiiWft 

, »I4F p Nffi$f£ft@|5 1 2 a«£fS*£*«Bf bZtz.mtb x 
1/ -y is 3 H l/^/l/Vd aT«f- * 6 SSSfcO 7 V - A tco v vr mm L , i (Of- * £ in 

sttF PNB^raLPF 1 3^ft-rs<, 

[00 37] 

-TSt. JnJH4FPNB#fgLPF 1 3li. «taSSft.fcS0K<O7l^— A<?5lltf|:ttFPN*JlI 

1 114, JnJHtFPN«WttffiaJl 2St/jDlttFPN^LPF 1 3tC«LT. Bf^H 
tf-^Of%itJ±V d a v e „ tm^-fh y U—AifeN H VXm»£ ll ft£thtl*b 
<T>m&<nx\svi/n)VY\s^)VV &*WifctZ><, ZtHzX-oX. PfiWcoy U—AWccryW-tel 
11EV d a v e 3&*0rS«OX !✓ v is a IV Y K/P-V dcomJEJiTFT'* I. BigP^Itt^BDS 
'14 F P NsfiifiEaitC«ajS*L4 . 
[0038] 

mz, ^*ttFPNfi«^tBgpi4*\ mmm5cDmfc<7)mmizmf&M$£<Dyi/-2, 

JtltFPNBtPalLPF 1 5^Mftf"S. "f&i. ^jftt F P NWfdJL P F 1 5ii. 

n/£flSR<07U'— A<oSKttFPNtJiiJ|CT% (vflBmyifrfVy?) ioid 

A^^jt^^-yto^^i^sa^m^ffttFPN^ai^aSo .rots. ^ 

1 1 «, atJtttF P N««tftaj3P l 4SWftFPNB|HLP F15C 

RBt ¥>js-t& 7t^comj±ox uvi'a/i'P b i , aviHSPw±BB t wt-r s 

WtfEOX 1/ 7 y g K KM b 2 £ I. „ iftfcJ: oT. ffiM<Dy Is— A$c«¥ 
%11EV b a v e Wffife&Als -yisn)V V Is^l-CD&WPttZfo & WMtiK JUJtttF P N 
tLTIE«tc»ai<<fL4. Vbl<Vbave<Vb2t^SJ;3^«i 
EVbave fc*-?V^TS»ttF P NtfjEflEfctftiiJSfli . 
[0039] 

fit, FPNffi^jgpi 63&»6JiacttFPNi:, *SH*F P N fctf^-y hV-? 4 £tf"L 
[0040] 

ELttf) «t 0 (C LTttffiSfUfcfllfltttF P N&Vftittt F P N b F P Nf «7 -y f- 

IftifiSiutJiflntF p N&t^JTttF p n t MJ&tt f p Nf-^W) 
ffiW£¥JJfft#tf*J:v\ oSD, FPNf-7';K:lt %W&#J* ! 5<DXr* , 5 iDbffifi 

[004 1] 

@4 a, f p N«m«63^fl«awfc»r4ieai^)jiffl[fiF p n sr^m-r-s t s *i 
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9 j< - * & s 4 irztL^tL&co x o izmmt 4 . 

[0042] 

Vfpndfx, y) :lli>'(x, y ) T**W*fclfctt4JllJtt£F P N . V f p n b 
(x, y) :J*tI^(x, y) ti5SI*ICfilt4SfttFPN, Vdave (x, y) 

: mm? ( x, y ) xhhmmz^^nmwf-^^nm.. vbave ( x , y > 
: mmtp ( x, y ) Tfo&wmiz&ft&wmwm^-fco^&im.. n : ansrwr s ? 

-A$L Vd : HfgptfrJ^-rS^*t)«fl:JEc7)XP-/^3^KP / <.;P, Vb 1 : BflgP^TRB 
fc^J^S/cfetfO^E^l^'/v-g^h'l^^K Vb2 : BJgBcoJJStfflS'f'SJt*^ 
EWXL-'/yg/l/KK/k Vi : i 7 V— Mztetf&f— j'OlEi, i : 

[0043] 

ST. 04(?)7n- ft-MlU^-jt, BfgP(7)J[iSttFPN2-^&i:#(7)^Ii7)gK 

t^7^At>A- i = i taster «, (xf7/s 2 ) . act. mmmm^miy 

V—M. (oi i = 1 ) Ox— ^fc&Oii* (Xf77S 3 ) , Mfc^JSonfSfteiSft 
SSE^l/yj/g^h'l/^VdjaTtftSV i (x, y ) OT^— Ax— 
4 (X^'/7°S4) . ^Wi^cLT. 7U-J±1->^—i\ l Z^^X)W&.Vd£XTX'foZ> 
Vi (x, y) 0>«ffir*— **S»U 7V-Afy^- i ^JnffWf 4 7 l^-AgcN 
fc»Lfc**5*» (-34 0, i=N^) £W£tM> (Xf77S5) . dT\ ii { Nti 
LT^^tmif (XfvTS 5 T'No . i =N{:ifl,JtXf 77S3i^X 

T-/7S54 -COMil SrMit 4 . 
[0044] 

— 3k Xf^rS 5X'itfNizMLZ^tH£^ ^4 9 i =N"CS>fUf (7f77S5t'Y 
esd!)*&) » ffS(x, y) rtfc#^4mi 7l^-A<7)7P-Ax-:?V i (x, 
y) OnJtT^LT. SKd* (x, y) T-*4B«^(t4BfSPH«x-^^¥±*)ttVd 
ave (x, y) £3<#>4 (XT7/S6) 0 A^«7^;l/? (HPF) Cio 

T Vdave (x, y ) 4 ft 4 4 (Xf77"S7) . iWi^CL 

•C*46^ft^Hfg|51lfaT-^«¥%ffiV d a v e ( x , y ) JiiJW>3$ ( 1 ) XWk*y?Z\ k 

Vdave (x, y)=Vfpnd(x, y)+l/2VdXVfpnb(x, y) ■ ■ 
■ ( 1 ) 
[0045] 

mz, m5co7v-j-^-y-tzLtzti i -?x. mmcomm^FPN^isb^t^commcDm. 

atn 7w-AtvA- i = i isj^f s (xf 7/S12) . <?■ lx. mtmmcom 
i yu-^cr,?-?*®.*)^ (7f77s i3). Mmmmwnmiz&if&mKtfx]/ 

7ya/l'P^Vb lPXtX'foiX^Uv^afl'Vl'^JUVh 2MTX'$>&V i (x, 
y) cr)7V— "54 9. Vb KVi (x, y ) < V b 2 &4 J: d 
^7t/-Af-fVi (x, y) £fafjrf-4 (Xf 77S14) . .I^iotCLT, 71/ 
-AxVA- i toV^TJUI^Vb l£Lh**oVb 2jei"PC»*V i ( x, y ) VM&rr- 
^SrtSiiU 71^— A-rixA— i tfinSW^S 7 1/— J&LNlzMLtifr&jp ( i=Nfy 
) S-WS-T4 (Xf77Sl 5) . ijtfNCjSLTV^SrfWUf (7f77Sl 5 

•CN o <7)*^- ) „ i =N izMtl 4 XXt-'y TS13HXf77S15* ?'W»M£i^ 

[0046] 

— 7j\ Xf77S15ti^N{;lU^Wl oSDi=NTW(Xf77S15 
T'Ye s 0)m& ) . S*(x, y) rkfc#^4S?i 7^-AC97^-A-r-?Vi ( 
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